Objectives: The aim of this study was to evaluate the clinical performance of a packable and a low shrinkage methacrylate-based composite after one year.
INTRODUCTION
The improvements in dental adhesives and composite resins, along with increased demand for tooth-colored restorations in addition to a minimally invasive approach for caries treatment, have made composites the primary choice for direct posterior restorations in many countries [1, 2] . Recent clinical studies indicated acceptable clinical performance of composite restorations and some even provided 10-to 20-year outcomes showing low annual failure rates of approximately 2% [3, 4] . However, the polymerization shrinkage seems to be the major limitation of composite resins in posterior restorations [5] . This volumetric shrinkage ranges from 2 to 5% which may cause debonding at the toothcomposite interface and subsequently lead to postoperative sensitivity, marginal staining, recurrent caries and microleakage. Application of low-shrinkage composites is a key strategy to reduce polymerization shrinkage stress [6, 7] . Two main approaches to reduce polymerization shrinkage include using different types of resin monomers and reduction of reactive sites per volume unit (by increasing filler loading and/or increasing molecular weight per reactive group) [8] . Kalore (GC Corporation, Tokyo, Japan) is a lowshrinkage nano-composite with 82% filler loading The teeth to be restored were cleaned with a slurry of pumice, rinsed with water and then air dried. The conservative cavity was prepared using a diamond bur (Tizcavan, Tehran, Iran) with a high-speed hand-piece. New burs were used after every five preparations. All carious tooth structures were removed using a low-speed hand-piece and a steel round bur. In very deep cavities (less than approximately 0.5mm of dentin) the dentin was covered with calcium hydroxide (Dycal, Dentsply, Caulk, Milford, USA) and resin modified glass-ionomer cement (GC Corporation, Tokyo, Japan); whereas, in deep cavities (the residual dentin thickness was 0.5-1.5mm) dentin was covered solely with resin-modified glass-ionomer cement. www.jdt.tums.ac.ir March 2017; Vol.14, No.2 
RESULTS
Overall in 25 patients, fifty restorations were placed and all restorations were evaluated at six months and one-year follow-up. The results are summarized in Table 4 . The results of the present study indicated that all of the restorations at baseline exhibited Alpha score for all criteria (except for postoperative hypersensitivity and color match). Four patients experienced postoperative hypersensitivity (slight discomfort associated with cold beverage and mastication) after restoration placement (two P60 and two Kalore restorations), which disappeared gradually after three months. A  25  25  25  25  25  25  B  ------C  ------ No statistically significant differences were found between the two composites at six months and one year of service (P>0.05). Moreover, when each composite was evaluated independently at baseline and after one year, no statistically significant differences were found (P>0.05) except in P60 group for marginal adaptation (P<0.05). No secondary caries, lack of retention and loss of anatomical form were found in any of the studied materials after one year (100% Alpha). At the six-month recall, 6% of restorations (2% Kalore and 4% P60) showed Bravo score for marginal adaptation and 2% (P60) for surface roughness. After one year of follow-up, following restorations were recorded as Bravo: 8% surface roughness (2% Kalore and 6% P60), 12% marginal adaptation (4% Kalore and 8% P60) and 2% marginal staining (P60).
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DISCUSSION
The result of this study showed that when each composite resin was evaluated independently at baseline and after one year, no statistically significant differences were found except in P60 group that showed significant difference in marginal adaptation. Moreover, 97% of P60 restorations showed Alpha score for surface roughness and marginal adaptation at one-year follow-up.
The clinical performance of Kalore restorations after one year showed also minor changes compared to baseline. Kalore is a nanocomposite that is based on DuPont technology. The DuPont molecule (DX-511) is a high molecular weight UDMA monomer with a low number of C=C double bonds. The molecular weight of this monomer is twice that of Bis-GMA or UDMA. DX-511 monomer has a long rigid molecular core and flexible arms in the structure. The long rigid core prevents the deformation of monomer and decreases polymerization shrinkage. This monomer is compatible with the current bonding systems and composites. The low polymerization shrinkage of Kalore (1.7%) is due to the high molecular weight of DX511 and presence of low number of C=C double bonds [9] . Based on our results, 8% of restorations represented postoperative sensitivity at one week, while no hypersensitivity was detected after six months. There is substantial evidence that the rate of postoperative hypersensitivity varies greatly among reported data. Several clinical studies indicated that 30% of patients had postoperative sensitivity after posterior composite restorations [16, 17] . Opdam et al, [18] Our results indicated that marginal adaption in 12% of restorations (8% Filtek P60 and 4% Kalore) rated Bravo after one year of follow-up and no significant difference was found between the two experimented composites. The marginal adaptation of composite restoration is influenced by several factors such as type of dentin adhesive, the polymerization shrinkage of composites, restoration technique and accuracy of the finishing procedure [21, 22] . Some studies have reported that many of marginal defects result from the fracture of thin areas of composite flash or excessive adhesive and these external flashes can be removed by better finishing and polishing [12, 22] . The results of our study exhibited that after one year, 8% of restorations (2% Kalore and 6% P60) showed Bravo score for surface roughness. Consequently, Kalore restorations showed relatively better performance in comparison with Filtek P60, although no significant difference was recorded between the two types of composites. However, marginal adaption of P60 was significantly worse (but clinically acceptable) at one year than at baseline. The surface roughness of composite restorations depends on some internal factors such as filler (type, size, shape, hardness and loading), type of resin matrix, ultimate degree of conversion and quality of bond between filler particles and resin matrix [23] . The external factors include the techniques of finishing and polishing, type of finishing and polishing used and light curing method [24] . In the current study, Filtek P60 expressed relatively higher surface roughness; it could be related to the deficiency of bonding between the matrix and the fillers resulted from nonsilanization of the latter. This may cause protrusion of some filler particles as the weak resin matrix is lost during the procedure of finishing and polishing, and as the result, the surface becomes rough [25] . Moreover, Filtek P60 contains high molecular weight Bis-EMA and UDMA resulting in a slightly softer matrix because of forming fewer double bonds and thereby increasing the surface roughness [24] . On the other hand, some experiments have indicated that microhybrid composites in comparison with nano-filled composites show smaller volume and less homogenous distribution of inorganic fillers. A surface formed by nanoparticles usually shows less particle loss (and thus increased surface roughness), as compared with microhybrid composites [26] . In the current study, no failure was detected among restorations during the one-year period. Collin et al, [27] in 1998 reported that recurrent caries and bulk fracture are the main factors responsible for posterior composite failure and in their study, secondary caries and bulk fracture were not observed. Clinical success of posterior composite restorations depends on several factors including patient caries risk, oral hygiene and age, clinical factors (size, location and type of restoration), socioeconomic factors and operator-related factors (knowledge, skills, quality of work and technique) [28] . Although one or two-year studies may provide useful information on the performance of newly introduced composites and their catastrophic failure, precise assessment of longevity of
